enhancement), thereby revealing that covert attention altered the sensory impression of the stimulus.
Through stimulus prioritization, self-relevance may similarly enhance the benefits of transient attention on visual processing. Specifically, via their potency in drawing attention to a cued location, contrast enhancement may be amplified when cuing stimuli have previously been associated with the self in comparison to other targets (e.g., friend, stranger). For example, it is possible that, via attentional sets, self-relevance may facilitate attentional capture for personally-meaningful stimuli, thereby enhance the processing of material appearing at adjacent spatial locations (e.g., Folk, Remington, & Johnston, 1992) . That is, if attentional capture triggers fluent processing, then the source of this fluency may be attributed to physical aspects of a stimulus, such as its perceived brightness or clarity (Jacoby, Allan, Self-Relevance Enhances Perception 5 Collins, & Larwill, 1988; Whittlesea, Jacoby, & Girard, 1990) . We investigated this possibility in two experiments.
Experiment 1: Does Self-Relevance Enhance the Benefits of Transient Attention?
In a shape-label association task (Sui et al., 2012) , participants initially linked geometric shapes with various social targets. Next, in a modified cuing paradigm, these shapes served as peripheral cues and their effects on contrast discrimination were assessed. We expected cue-relevance to moderate the effect of transient attention on perceptions of apparent contrast, such that contrast enhancement would be most pronounced following the presentation of a self-relevant (vs. friend or stranger) cue.
Method

Participants and Design
Eighteen undergraduates (9 females, Mage = 25.00, SD = 4.70) took part in the experiment, for which they received £10.
1 All participants had normal or corrected-to-normal visual acuity. Informed consent was obtained from participants prior to the commencement of the experiment and the protocol was reviewed and approved by the Ethics Committee at the School of Psychology, University of Aberdeen. The experiment had a single factor (Cue Association: self or friend or stranger) repeated measures design.
Stimulus Material and Procedure
Participants were greeted by an experimenter and told they would be performing a perception task. The experiment had two phases. Following Sui et al. (2012) , the first phase comprised a computerbased learning task in which participants were required to associate specific geometric shapes (i.e., circle, triangle, square) with 3 targets: self, best friend, and an unfamiliar stranger. Prior to the task, participants were asked to name their best friend. Each participant saw a title screen for 5 s, followed by instructions indicating that they would be presented with 3 sets of shape-target pairs and their task was to form associations between the items (i.e., learn the shape that represented each target). The shapetarget pairs were presented for 60 s and during the learning phase the shapes were identified only by name. Shape-target associations were counterbalanced across the sample.
Next, participants performed a modified contrast sensitivity task. The stimuli were presented on a 32-inch monitor, with a screen resolution of 1920 x 1080 pixels and a 100 Hz refresh rate, controlled via a specialized graphics card (Display++, Cambridge Research Systems, UK). Stimuli were generated, and their presentation controlled, via purpose-built code using MatLab (version R2012a) and the Psychophysics Toolbox (version 3.0.12, Brainard, 1997) running on a MacBook Pro (Mac OS X version 10.9.5). Participants viewed the display at a distance of 58 cm from the monitor, with their heads stabilized by a head and chin rest. Luminance values were calibrated using a luminance meter (Konica Minolta, Tokyo, Japan). Background luminance was 12 cd/m 2 and a black fixation cross (0.5° x 0.5°) remained on the screen, except during periods of rest. Shape cues and Gabors (i.e., standard & test) were presented at 4° of horizontal eccentricity on each side of the fixation cross. Shape cues were 2° x 2° black outlines of a triangle, circle, and square that appeared immediately above (2° offset) the location of the target stimulus. Targets were Gabor patches (sinusoidal gratings enveloped by a Gaussian filter, 2° diameter). The Michelson contrast of the standard Gabor remained constant at 8%, whereas the contrast of the test Gabor varied from 2% to 16% in 2% increments. The Gabors were independently tilted 45° to the left or right and were either 4 or 6 cycles per degree in spatial frequency, with both standard and test having the same spatial frequency. The cue shape, whether the standard or test were cued, the side of the display on which the cue was presented, the test contrast, and the Gabor tilt and spatial frequency were all counterbalanced across the trials.
In total, participants completed 1152 experimental trials, with 48 trials (i.e., 24 test cued & 24 standard cued) at each Gabor contrast. Each trial started with a randomized delay period (500-1250 ms).
A shape cue was then presented for 70 ms, followed by a blank screen for 50 ms, after which the Gabor patches appeared for 40 ms. Participants were required to report, via a button press (i.e., left or right), the orientation of the Gabor with the higher perceived contrast (Carrasco et al., 2004) . Prior to the experiment proper, participants completed a practice block consisting of 48 trials that were identical to the main block. On completion of the experiment, participants were debriefed and dismissed.
Results
For each participant, the point of subjective equality (PSE) was calculated as a function of cue association (i.e., self or friend or stranger). The PSE reveals the point at which the standard and test patches were equally likely to be selected (i.e., were equivalent in perceived contrast) by participants. If transient attention enhanced sensory impressions, then when the test Gabor is cued, subjective equality should occur at lower stimulus thresholds. The results are summarized in the psychometric functions Friend and stranger did not differ significantly [t(17) = 1.10, p = .287]. Task performance (i.e., Gabor orientation) was equivalent in each of the cued conditions (self = 80%, friend = 79%, stranger = 79%).
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Rather than impacting the appearance of the stimuli, it is possible that self-relevant cues influenced performance via the operation of a response bias. Specifically, participants preferred to respond to the stimulus location that was adjacent to the self-relevant cue. This was not the case, however. Additional analysis revealed no relationship between cue association and stimulus location [χ 2 (2) = 0.91, p = .634; trials on which the cued location was selected -self = 61%, friend = 59%, stranger = 58%). These results demonstrate that self-relevance enhances the benefits of transient attention on perceptions of contrast (Phelps et al., 2006) . Whilst cues pertaining to self, friend and stranger elevated perceptions of stimulus contrast, this effect was most pronounced for the self-relevant cue.
Self-Relevance Enhances Perception 9 Figure 1 . Psychometric functions as a function of cue association (Expt. 1). Proportion of responses in which participants reported the contrast of the test patch as higher than the standard (see Panels A, B, & C), plotted as a function of the test Gabor's physical contrast. The standard Gabor was 8% contrast. The horizontal line intersecting both curves indicates the contrasts necessary for the test and standard Gabors to attain subjective equality (i.e., 0.5).
Experiment 2: Does Identity Strength Moderate the Benefits Effects of Transient Attention?
While demonstrating that self-relevance enhanced the benefits of transient attention on perceptions of apparent contrast, Experiment 1 arguably failed to capture the subtle and nuanced ways in which the self can impact perception. Rather than comprising a unitary, monolithic entity, the self is a multifaceted construct shaped by the collective influence of prior knowledge, situational forces, and processing goals (McConnell, 2011) . In particular, each person's self-concept comprises a collection of context-dependent identities (e.g., graduate student, musician, libertarian) that vary in centrality and significance, hence processing power. Based on this representational complexity, theories of identitybased motivation contend that when a specific component of the self is activated (i.e., a person's working self), attentional resources are preferentially allocated to stimuli that bolster and enhance that identity (Coleman & Williams, 2015) . Moreover, identities that are most relevant or important to a person exert the greatest effect on stimulus processing (Oyserman, 2007) . What this therefore suggests is that identity-relevance may modulate the benefits of transient attention on stimulus processing. We investigated this possibility in our second experiment.
Method
Participants and Design
Thirty undergraduates (21 females, Mage = 21.04, SD = 1.62) took part in the experiment. 2 All participants had normal or corrected-to-normal visual acuity. Three participants (2 females) failed to follow the instructions, thus were excluded from the analysis. Informed consent was obtained from participants prior to the commencement of the experiment and the protocol was reviewed and approved by the Ethics Committee at the School of Psychology, University of Aberdeen. The experiment had a single factor (Identity Strength: high or low or irrelevant) repeated measures design.
Stimulus Materials and Procedure
The study was identical to Experiment 1, but with an important modification. Rather than forming associations between geometric shapes and different targets, participants were required to forge links between shapes and personal identities that varied in relevance/importance. Specifically, prior to the learning phase of the experiment, each participant was required to generate and write down on a piece of paper three identities: one that was highly important to them (e.g., Bulgarian); one that weakly important to them (e.g., dancer); and another that was entirely irrelevant to them (e.g., vegetarian).
These identities were then associated with the geometric shapes (i.e., circle, triangle, square). Following the shape-identity learning phase, as in Experiment 1, participants performed the contrast discrimination task. On completion of the experiment, participants were debriefed and dismissed.
Results
As in Experiment 1, the point of subjective equality (PSE) was calculated as a function of cue (i.e., identity) strength (i.e., high or low or irrelevant) for each participant. The results are summarized in the psychometric functions (i.e., Weibull distributions fitted to the data for each condition) displayed in , plotted as a function of the test Gabor's physical contrast. The standard Gabor was 8% contrast. The horizontal line intersecting both curves indicates the contrasts necessary for the test and standard Gabors to attain subjective equality (i.e., 0.5).
General Discussion
Across two experiments, the current results confirmed that self-relevance facilitates stimulus processing -notably, contrast sensitivity. First, compared to peripheral cues associated with a friend or stranger, through their effects on transient attention, self-relevant cues further enhanced perceptions of Self-Relevance Enhances Perception 14 contrast (Expt. 1). Second, the benefits of self-relevance (i.e., contrast enhancement) were most pronounced when peripheral cues pertained to identities that were important (vs. trivial) to participants (Expt. 2). Unlike Carrasco et al. (2004) , the current effects were restricted to the appearance of the stimuli, self-relevant cues did not improve task performance (i.e., identifying the orientation of the Gabors). Why this is the case is unclear, although obvious differences in the complexity of the peripheral cues that were used (i.e., a small black dot vs. geometric shapes) may contribute to these divergent results. Future research will be required to clarify this matter.
To date, research on how and when self-relevance facilitates processing has focused almost entirely on decisional efficiency during a perceptual-matching task (Sui & Humphreys, 2015) . Although this work has provided valuable insights into the dynamics of self-referential processing, questions remain regarding the extent to which self-relevance influences visual processing. Here we provided just such a demonstration. Specifically, perceived contrast was enhanced by the presence of self-and identity-relevant stimuli (i.e., top-down attentional amplification of early visual processing). As selfrelevance commonly signals the value or importance of information, the benefits of stimulus prioritization are obvious -through enhanced processing people can respond quickly and accurately to environmental threats, challenges, and opportunities.
